We proposed and experimentally demonstrate a novel scheme of Brillouin/erbium fiber laser (BEFL) 
1: INTRODUCTION
Multiwavelength laser sources are of extreme interest and importance in optical communication systems because of their numerous applications, especially for use in the dense wavelength division multiplexing (DWDM) systems. Laser sources that are capable of producing more than one wavelength (multiwavelength) with accurate wavelength spacing can also be used in sensor applications such as in laser gyroscopes [1] , current monitors [2] , all-optical generation of millimeter-wave carriers, microwave signal processing, optical spectroscopy and the generation of short optical pulses [3] . Several different types of multiwavelength sources have been studied in the past [4 -6] but still, there have been a continuous 978-1-4244-2315-6/08/$25.00 ©2008 IEEE. 1 efforts to investigate sources that generate cost effective, robust, stable and equally spaced multiwavelength comb from a single light source. One of the techniques used to generate multiwavelength comb utilizes optical frequency comb generator based on an electro optic modulator enclosed in optical cavity driven by microwave with a constant frequency. The generated channels are increased by using the nonlinear self phase modulation (SPM) in dispersion flattened fiber [7] . A slightly different version that utilizes mode-locked laser and dispersion flattened fiber to generate super continuum source have also been reported [8] . A totally different and unique approach of integrating the nonlinear Brillouin gain due to stimulated Brillouin scattering (SBS) in optical fiber with the linear gain from erbium doped fiber (EDF) was proposed in both ring cavity [9] and linear cavity [10] resonators. This technique led to the development of multiwavelength Brillouin/erbium fiber lasers (BEFLs) by feeding back the Brillouin stokes into the cavity via non-resonant direction. This approach took advantage of the narrow bandwidth of the Brillouin amplification in optical fiber and the high gain from erbium doped fiber [9] . However, all the previous studies on BEFLs tend to utilizes rather complex structures in a ring cavity with a view to enhance the feedback mechanism. Unfortunately, they fail to provide cost effectiveness and good stability [11] . On the other hand, BEFL has the inherent advantage of maintained Stokes signal spacing of about 10 GHz (0.08 nm). In this paper, we proposed and experimentally demonstrate not only a robust and cost effective method of generating a multiwavelength Brillouin comb in a ring cavity, but also a simple structure devoid of the structural complexity, through a careful optimization of the Brillouin pump power and the EDF pump power. The Brillouin gain media was manipulated and used as virtual mirror in order to enhance the generation of possible number of stable output channels.
2: EXPERIMENTAL SET UP
The structural setup for this experiment is depicted in Fig. 1 The elements of the ring cavity are two units of 1 x 2, 3dB couplers designated Cl and C2 in the figure, an optical circulator, erbium doped fiber amplifier (EDFA), 11 Km long dispersion compensating fiber (DCF) and an optical isolator. The EDFA gain block consists of8 m length ofEDF, a 1480 nm pump laser with a maximum power of 130 mW was used as the primary light source for the EDF and a 1480 nm wavelength division multiplexing (WDM) coupler was used to multiplex the pump and signal lights. The necessary Brillouin gain media was provided by the 11 Km long dispersion compensating fiber. An external cavity tunable laser source provided the Brillouin pump, which was coupled to the ring cavity resonator through coupler C2 as shown in Fig. 1 . Coupler C 1 provided the output channel O/P2, through which the backward propagating Stokes signals are monitored. The optical circulator was utilized to provide unidirectional movement of both the Brillouin pump and the Brillouin Stoke signals. The forward transmitted output, O/Pl is terminated with an isolator to guard against any unwanted back reflected signal. The injected Brillouin pump (BP) will be amplified by the EDFA and thereafter be guided into the Brillouin gain media by the optical circulator. When the Brillouin power exceeds the threshold power of the Brillouin gain media, stimulated Brillouin scattering (SBS) will be initiated and thus the BP signal will 2 create a Brillouin gain in the Brillouin gain media, (i.e the dispersion compensating fiber), downshifted by 0.08 nm from the BP wavelength. This effect will create the first order Stokes signal which will propagate in the opposite direction to the direction of the BP signal. This first order Stokes will again be guided into the ring cavity resonator by the optical circulator. It will be amplified by the EDFA and be guided into the DCF. An optical spectrum analyzer (OSA) with a resolution of 0.015 nm was used for all observation and measurements in the experiment.
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3: RESULTS AND DISCUSSION
The impact of the 1480 nm pump power and the Brillouin pump power on the generation of multiple Brillouin Stokes signals was first investigated for a fixed BP wavelength of 1550 nm. The 1480 nm pump power was varied from 0 mW to the maximum of 130 mW at a step of5 mW, for each of the BP power, also varied from 3 dBm to -13 dBm at step of 1 dBm. The generation of the cascaded Stokes signals is achieved by exploiting the Brillouin gain media as a virtual mirror [12] . In this way, only 4 channels are obtained due to the non reflectivity of all the scatted light in the gain media. The output power of the cascaded Stokes signals are not flat due to low saturation effect in the DCF [13] .
The lasing characteristics of the system were then studied. Fig. 3 shows the plot of the 1480 nm pump power against the BP power for the lasing threshold of the proposed system. The lasing threshold grows exponentially in good agreement with theory. It can be seen from Fig. 3 that higher 1480 nm pump power will require small BP power, conversely, higher BP power will require smaller 1480 nm pump power, to create the first order stoke.
We have successfully demonstrated a simple, novel Brillouin/erbium fiber laser that is cost effective because of the low numbers of optical component count in the resonator. Filters and polarization controllers arrangements, used in previous studies to increase feedback mechanisms in the BEFL are in this way eliminated. Stable operation of the Brillouin Stokes signals was achieved. The generated channels are limited to only 4 numbers because of the low Brillouin pump power employed in the experiment.
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The spectral stabilities of the BEFL were also investigated at maximum 1480 nm pump power of 130 mW and BP power of 3 dBm at 1550 nm wavelength. 
